In contrast to these two approaches, the oligosaccharide-containing macrolidic structure would be constructed by intramolecular glycosylation. In our previous studies on cycloglycan synthesis, we recognized the usefulness of thioglycosyl donors for intramolecular glycosylation.
of this concept to synthesis of tricolorin A and F 10 having tetra-and tri-saccharide structures, respectivly.
Applicability of intramolecular glycosylation toward a model disaccharide 6RS was first investigated employing our recently developed odorless dodecyl thioglycosides 11 as glycosyl donors as depicted in Scheme 1. The key intermediate 5RS that has both glycosyl donor and acceptor functions was prepared by glycosylation and esterification of racemic methyl 11-jalapionate 6a 1RS with two dodecyl thioglycosides 2 and 4. The first glycosylation was conducted with 1RS and the quinovoside 2 using MeOTf 12 as a promoter, giving the -glycoside 3RS in 85% yield. After saponification of 3RS, the resulting acid was esterified with 4 to give 5RS in 69% yield.
14 The precursor 5RS was subjected to intramolecular glycosylation under the conditions summarized in Table 1 . Comparison with two promoters, NIS TfOH 13 and MeOTf (entries 2 and 5), showed that the former reaction gave 6RS 14 in slightly higher yield with an almost same ratio of the diastereomer. Although increasing the substrate concentration resulted in rapid consumption of 5RS and production of various polar products, almost same yield (27 35%) of the desired S-isomer 6S was obtained. These results
suggest that the R-isomer of 5RS easily undergoes intermolecular glycosylation to afford polymeric compounds. The best results were obtained at the substrate concentration of 2.2 mM with 10 mol equiv promoter, giving 6RS in 69% yield with a diastereomer ratio of R/S = 52 : 48. For structural elucidation of the products, the corresponding S-isomer 6S was synthesized from 1S.
Encouraged by these successful results of the model experiments, we next examined the synthesis of a disaccharide constituent of tricolorin A. As shown in Scheme 2, the D-fucosyl donor 7 was first coupled with enantiomerically pure aglycon 7a 1S using MeOTf as a promoter giving 8 in 81%, which was subsequently saponified and condensed with the glucosyl donor 11. Although we chose trichloroethoxycarbonyl (Troc) group as a temporary protective group of 11, its migration during the condensation reaction resulted in low isolated yield of 12. respectively, showed that newly formed β-D-qunovosyl linkage and the 1, 2 ′′ -macrolide structure. It was noteworthy that H-1 and H-1′ observed at δ 5.06 and 4.42 as broad doublets probably due to the constrained structure of its trisaccharide containing macrolide structure.
Finally global deprotection of 19 was successfully attained by a two-step procedure involving hydrolysis of the acetal group with 3% HCl/methanol and catalytic hydrogenolysis of the O-benzyl groups over Pd/C in MeOH, giving tricolorin F 20 7a in almost quantitative yield.
In conclusion we have succeeded in synthesis of the macrolidic structures of resin glycosides through novel intramolecular glycosylation approach. Combination with macrolactonization and RCM, the new methodology would provide various synthetic analogues useful for a systematic survey of the biological functions of resin glycosides. 
